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Tém tit

Viét Nam tinh dén thang 6/2021 da dat ti 1¢ do thi héa x4p xi 40,4% va du bdo ting dén 44,45% vao niam 2030.
V6i tde do ting trudng néng, do thi dang cé nhiing tic dong tiéu cuc dén moi trudng, nguyén nhan chi yéu
dan dén bién d6i khi hau. V6i kich ban nhiét do trai dat ting 3°C vao cubi thé ki XXI, sé& khién muc nudc bién
dang 1én 1 m. Khi d6, c6 t6i 10,74% dién tich do thi tai Viét Nam bi anh hudng nghiém trong do ngap lut. Thé
nhung, ding trudc nhiing bao dong do vé thién tai thi hién nay van dé thodt nudc tai cac do thi lai boc 16 nhiing
miit han ché do thiéu dong bo. Tinh trang 1 lut do thi dang 13 van d& cip bach, can thiét phai c6 nhiing nghién
cifu chuyén sau va huéng giai quyét hidu qua. Trong bai bdo, tic gid budc diu tong hdp thuc trang vin dé thoat
nuéc tai cac do thi, két hop vé6i bai hoc kinh nghiém xay dung va phat trién ha tAng xanh ctia cac do thi trén thé
gidi dé tir d6 dua ra nhiing khuyén nghi giai phap ha tang xanh phu hgp, nham giai quyét vin dé thoat nudc do
thi theo huéng phat trién bén viing.

Tir khod: ha tAng xanh; do thi phat trién bén viing; bién d&i khi hau; thodt nuéc; do thi héa; ngap lut do thi.
GREEN INFRASTRUCTURE - SUSTAINABLE SOLUTION FOR URBAN SEWERAGE
Abstract

Until June 2021, Vietnam’s urbanization rate has reached approximately 40.4% and is projected to rise to
44.45% by 2030. With the heating growth rate, urban areas are having negative environmental impacts, which
is the main cause of climate change. In the scenario where the earth’s temperature goes up 3°C by the end
of the 21st century, the sea levels will rise by 1m. Up to 10.74% of urban areas in Vietnam would then be
severely affected by flooding. However, confronted with the red alert of natural disasters, drainage systems in
urban areas have currently shown limitations due to lack of synchronization. Urban flooding is now a pressing
issue that requires intensive research and effective solutions. In the article, the author first gives an overview
of the actual state of urban sewerage, combined with lessons learned from the construction and development
of green infrastructure of urban settings around the world. Thereby, appropriate GI solutions are made to solve
the problems of urban drainage in the direction towards sustainable development.

Keywords: green infrastructure; sustainable urban development; climate change; water drainage; urbanization;
urban flooding.
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1. Giéi thiéu

Viét Nam nidm trong nhém cdc qudc gia chiu anh hudng ning né nhét ctia bién d6i khi hau
(BPKH). Tru6c dién bién phiic tap clia thdi tiét va thién tai, nudc ta dang phai gdnh chiu nhitng con
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mua, bio bt thudng, gy ra tinh trang ngap lut nghiém trong & c4c thanh phd. Tai Nghi quyét 77/NQ-
CP ngay 08/6/2022 vé tinh hinh kinh té - xa hoi thang 5 va 05 thdng diu nim 2022, trién khai thuc
hién Nghi quyét s6 01/NQ-CP ctia Chinh phi. Chinh phii yéu cau Bo Xay dung “Phéi hop véi cdc dia
phuong c6 ving do thi lon (Ha Noi, Thanh phé Ho Chi Minh, ...) ra sodt, ddnh gid thuc trang thodt
nudc, ngdp iing dé thi dé’ cé phuong dn, gidi phdp hiéu qud chong ngdp iing dé thi nham ting pho
Vvdi thién tai, bién doi khi hdw”. Nhan thay tinh cAp thiét can phai c6 mot danh gia chuyén sau vé tinh
trang ngap lut tai cdc do thi. Tac gia dua ra tong hop thuc trang va nguyén nhan gy ra ngap tng do
thi, két hop cting nhiing bai hoc kinh nghiém 4p dung ha tang xanh (HTX) trong viéc chéng ngap lut
clia cdc qubc gia trén thé gi6i, d€ tit d6 khuyén nghi nhiing gidi phap chéng ngap lut cho cic do thi tai
Viét Nam nham ting phé véi BDKH.

Hién nay tai Viét Nam chua c6 khai niém vé HTX. Trén thé gii, nha nghién cttu Murphy cho
rang HTX 1a mot khai niém da dudc thao luan trong nhiéu thap ki qua dudi nhiéu tén goi khac nhau
nhung gan day méi sit dung thuat ngit cu thé. Do d6, HTX khong nhét thiét phai 1a mot khai niém méi
nhung 1a mot cach goi méi cua cac y tudng hién dai.

Nim 2002, Benedict vi McMahon dua ra khai niém vé HTX nhu sau: HTX 12 mot mang 1uéi két
nbi clia cac khong gian xanh nham bao ton nhitng gid tri va chiic ning ctia hé sinh thai t nhién ddng
thdi cung clp cac 10i ich lién quan dén con ngudi. HTX 1a bo khung can thiét cho moi trudng, xa hoi
va kinh té bén viing. Nam 2005, TEP da dinh nghia HTX 1a mdi trudng vat chit trong pham vi gitia
cdc thanh phd, thi trin va lang mac. Mang lu6i cac khong gian md, dudng thiy, vudn, riing, hanh lang
xanh, ciy xanh dudng phd va khong gian mé ngoai thanh mang lai nhiéu Igi ich xa hoi, kinh té va
moi trudng cho cong dong va ngudi dan dia phuong. Nim 2006, Countryside Agency da dua ra dinh
nghia chung nhét vé HTX: Hé théng HTX bao gdm viéc cung cAp mang 1uéi quy hoach két nbi clia
cc khong gian xanh da chiic ning gép phan bao vé mdi trudng séng tu nhién va da dang sinh hoc, c6
kha niing d6i phé véi su bién ddi ctia khi hau va sinh quyén khac, c6 kha ning tao nén 16i sdng khoe
manh va bén viing, ting cudng phiic 10i cho cudc séng do thi, cai thién su tiép cin ctia nghi ngoi gidi
tri v6i nhiing tai san xanh, hd trg cho nén kinh té d6 thi va nong thon, hd trg tdt hon cho viéc quy
hoach va quén ly dai han hé thdng khong gian va hanh lang xanh [1].

HTX khong chi don gian 13 gidi phap trong cdy xanh don thuan ma con la su két ndi tif quy mo
viing HTX dén quy mo tiing khu &, d6 thi cho dén quy mo ting cong trinh d€ tao thinh mot mang
lu6i lién két xanh lién tuc va chit ché.

- Quy mo6 do thi, HTX 1a su két nbi lién tuc cdc khdng gian xanh 16n nhu: Cong vién 16n, riing tu
nhién, khong gian mé tu do, cdc khu bio tdn, ao hd, khong gian xanh cong cong, cdc viing ndng thon
c6 thé tiép can, ... d&€ mang lai cdc dich vu hé sinh théi.

- Quy mo6 khu vuc, HTX dudc ting dung 1a c4c dai lién két: Hanh lang kénh rach va séng ngoi,
muong nudc, dudng di bo, dudng mon, hanh lang xanh, ... diy ciing chinh 1a thanh t6 két ndi cic
khong gian xanh quy m6 d6 thi v6i nhau.

- Quy md cong trinh 1a sit dung hé théng cac yéu t6 do thi xanh: vudn trén tudng, mai nha xanh,
hé théng thu thim nuéc mua (vudn mua, via he sinh thdi, cdc viing dit ngip nudc nhan tao), cic bé
mit 14t ciing bang vat lidu thim hiit nude (dudng, via he, bai dd xe, ...), thiét bi thu gom nudc mua,
thiét bi st dung niing luong tdi tao, ... [1, 2].

HTX c6 thé 1a nhitng gii phap ton tai sin c6 clia do thi (cong vién xanh, khong gian mit nudc)
hay nhiing yéu t6 nhin tao dudc bd sung vao moéi trudng do thi (mdi nha xanh, tudng xanh, via he
thAm hiit, hé théng thu trit nudc). Viéc 4p dung cdc yéu td HTX dem lai nhiing 10i ich dang ké gitip
gidm lugng nudc mua chdy tran, cu thé nhu: gidm nhu cu xi 1y nudc, nang cao chit lugng nude, giam
nhu cu ha tAng x4m va gidm ngap lut, ddng thdi nang cao chit lugng cudc sbng.
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Minh hoa vé 10i ich ctia 5 giai phdp HTX phé bién (Hinh 1). Trong d6, nhiing vin dé vé giam
nu6c mua chdy tran, giam ngap lut dat hidu qua rét cao.
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Hinh 1. Lgi ich ctia mdt s6 giai phap HTX [3]

2. Thuc trang va nguyén nhan giy ra vin dé thoat nudc, ngép lut tai cac do thi

2.1. Thuc trang ngdp lut tai cdc do thi

Tit ¢au nhung nim 2000, thanh phé H6 Chi Minh da 12 d6 thi ndi com vé van dé ngap lut. Theo
béo cdo clia Ngan hang Phat trién Chau A, nim 2009 trong s6 322 x4, phutng ctia thanh phd H Chi
Minh c¢6 t6i 154 diém thudng xuyén ngap chiém 108.309 ha va dnh hudng t6i 12% dan s6. Viéc ngip
cuc doan da anh hudng t6i 235 x4, phudng va 48% dan sb [4].

Bang 1. Tinh hinh ngap lut nim 2009 tai TP. H6 Chi Minh [4]

Cac khu vuc/phudng bi anh hudng Ngép thuong xuyén Ngép cuc doan
S6 phudng bi anh hudng 154 235
Dién tich TP. HCM bi anh hudng (ha) 108.309 135.526
% Dién tich TP. HCM bi anh hudng 54% 68%

Ngoai ra, theo két qua khéo sat thuc trang ngap lut tai 6 quan & TP. Ho Chi Minh niim 2020 ctia
giang vién Bui Thi Minh Ha (Pai hoc Khoa hoc xa hdi va Nhan van) thi 36% ngudi dan nhan dinh
tinh trang ngip gia ting ca vé tan suit va miic do ngap. Tinh trang ngip c6 xu hudng lan rong va gia
tang & cac khu vuc vung ven, khu dan cu méi nhu quéan Tha Dic, Binh Tan, Quan 8 nhung lai ¢6 xu
hudng giam & cac quan ndi thanh nhu Quéan 11, Quén 6 va Quén Binh Thanh (Hinh 2) [5].
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Hinh 2. D0 sau ngdp dudng trude nha theo cac dia ban khao sat cia nghién ciu [5]
Sau TP. H5 Chi Minh thi nim 2008, Ha Noi da hing chiu tran lut lich st dau tién. Trong 14 nim

qua, tinh trang ngap lut tai Ha Noi dang c6 xu hudng ting, thong qua bang 2 c6 thé thiy trong khi
lugng mua giam nhung mdc d6 ngdp binh quan lai ¢6 xu hudng tang.

Bang 2. Thong ké miic ngap binh quan mot sb tran mua 16n tai Ha Noi [6]

Thai gian Lugng mua (mm/ngay) Muic ngap binh quan (m)
17/07/2017 135 0,1-0,3
13/05/2018 103 0,3-0,5
21/07/2018 108 0,15-0,3
30/04/2019 80 0,3-0,5
03/03/2020 20 - 40 0,2-0,5

Hién nay, ngap lut do thi khong chi dién ra tai thanh ph6 16n H6 Chi Minh va Ha No6i ma con dién
ra c4 & nhiing do thi viing bién nhu: Pa Ning, Nha Trang, Vinh cho dén nhiing d6 thi viing cao nguyén
tudng nhu thodt nudc thuan Igi: Pa Lat, Son La, Budon Ma Thudt. Cao diém dot 1d ngay 8/8/2019 tai
Da Lat di khién ngap dng cuc bo tai khu viuc Mac Pinh Chi, Cam Ly va mot s6 tuyén dudng trung
tam thanh phd. Niam 2019, Phi Qudc ciing da chiing kién ngap sau lich st trong 100 nim qua, nhiéu
noi trén ddo ngoc ngap sau 1m [6]. Khong chi thé, Can Tho, Binh Duong, Quang Ninh ciing déu da
xuét hién tinh trang ngap lut.

Vay cau hoi duge dat ra ¢ day 1a: Nguyén nhan nao giy ra tinh trang ngap lut tai cac do thi & nuée
ta?

2.2. Nguyén nhdn gdy ra vdn dé thodt nudc, ngdp lut tai cdc do thi
a. Nguyén nhan do d6 thi héa

Theo cuc Phit trién do thi - Bo Xay dung, tinh dén hét thiang 6 nim 2021, hé théng do thi trén
toan quc c6 867 do thi. Trong d6, c6 02 dd thi dic biét, 22 d6 thi loai I, 32 d6 thi loai II, 48 do thi
loai IT1, 89 d6 thi loai IV va 674 db thi loai V. Ty 1 d6 thi héa toan qudc udc tinh khoang 40,4%. Du
bdo ty 1& d6 thi héa sé ting dén 44,45% vao niam 2030 [7].

Do thi héa 1a tt yéu va dong luc quan trong cho phat trién kinh té ctia mot dat nuée. Tuy nhién,
do thi noi tap trung dan cu, cac hoat dong phat trién kinh té xa hoi va cong trinh ha tang lai dang c6
nhiing tic dong tidu cuc dén moi trudng thién nhién, nguyén nhan chinh din dén BDKH. Ngap lut tai
cac d6 thi hién nay, chinh 14 hé qua ctia qua trinh do thi héa thiéu dong bo. Cu thé:
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Hinh 3. S0 d6 nguyén nhan giy ra vin dé thoat nudc, ngap lut tai cac do thi

* Nguyén nhan do c6t nén xay dung:

Hién nay, vin dé cdc do thi dang mic phai d6 1a: xdc dinh cbt nén va quan 1y ¢t nén xay dung
d4am bdo thoat nuéc do thi theo hudng chay tu nhién, tranh ngap ting. Thuc té cho thiy cong tic quin
ly xay dung ciing nhu quy hoach san nén con nhiéu han ché, day 13 nguyén nhan gy ra hién tuong
ngap lut trén dién rong tai cic do thi nudc ta, tif nhitng do thi ven bién nhu: Pa Ning, Nha Trang dén
TP. H5 Chi Minh véi hé théng song ching chit, hay do thi & dong biang nhu Ha Noi.

Déi v6i nguyén nhan nay, tic gia chon TP. Pa Néng lam vi du minh ching. Pay 1a do thi trung
tam thuong mai va gido duc cia mién Trung Viét Nam nhung ciing 12 d6 thi dé bi 4nh hudng cta 1d
lut do mua 16n, bao va tridu cuong. V& mit dia ly, Phia TAy va Tay Béc ctia Pa Ning giap nii, phia
DPong va Pong Bic giap bién. Phia Nam thudc ving ha du song Vu Gia — Thu Bén, 1a viing triing
thudng xuyén ngip lut vio miia mua. Dia hinh doc thap & viung dit gitta cac ddy nii va bién Pong
gidp cho dong chay ctia song Han ra bién chdm hon so véi dong chéy ctia song Cadm Lé va Qué Giang
[8]. Thé nhung, viéc Pa Ning lua chon ddy manh phat trién do thi vé phia Nam, san lap d4t nén cao
hon 2,5 dén 6 m so véi cac mic ngap trong qud khii, da tao nuit thit c§ chai dbi véi dong nudc chay
sang phia dong va 1am giam kha niing diéu hoa nuéc lii. Pay 12 nguyén nhan chinh 1am ting ngap lut
& nhitng xa dé bi tdn thuong tai thugng ngudn khu vuc tinh Quang Nam [[9] va ca khu vuc khu trung
tam thuong mai doc theo bd song Han ctia Da Ning.

* Nguyén nhan do ao, hd, mit phii thim nuéc bi san 1ap:

Qua trinh do thi héa, ting dién tich xay dung do thi, ting dan sb trong ba thap ky qua da dong
hanh cling su bién mét ctia ao ho - hé thong trit nudc va thodt nude tu nhién ctia do thi. Pay la nguyén
nhéan lam ting “hiéu ing dao nhiét” do thi va tang kha nang ngép lut tai cac do thi.

LAy vi du tai Thi d6 Ha Noi: Vé sb luong tdng sb ao, hd Ha Noi ndm 2010 1a 122 hd. Trong 5
nim tir 2010 dén 2015 ¢6 17 hd da bi san 14p hoan toan va 7 hd dudc bs sung. Nhu vay, téng s6 ao hd
ctia Ha Noi trong nam 2015 14 112 ho. Chi tiét nhitng thay ddi vé sd ludng ao hd dugc thé hién cu thé
G Hinh 4.
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Hinh 4. Sy thay d6i sb lugng hd Ha Néi tif ndm 2010-2015 [10]

V@ dién tich: Nam 2010, t3ng dién tich mit nudc, ao hd Ha Noi 1a 7.031.845 m?. Dén nim 2015,
tdng dién tich mit nuéc ao hd 1a 6.959.305 m? (trong d6: Tong mit nudc mat di 1a 122.540 m? va
tong dién tich mit nudc thém vao 1a 49.198 m?). Nhu vay, trong 5 nam ti 2010 — 2015 tai 6 quan nodi
thanh Ha N6i da giam 72.540 m? dién tich ao, hd (Hinh 5).
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Hinh 5. Su thay d&i dién tich mit nuéc hd Ha Noi tit nim 2010-2015 [10]

Gan day nhét, theo sd liéu ctia TP Ha Noi, con mua trong chiéu 29/05/2022, quan Cau Giy ghi
nhéan lugng mua véi hon 170 mm, tiép theo 1a Tay H6 hon 150 mm, Hoang Mai 130 mm. Cac quin
Ba Dinh, Thanh Xuan va huyén Thanh Tri, lugng mua déu hon 100 mm. Mua 16n trong hon 2 gio da
khién gan 40 tuyén phd Ha Noi ngap ting cuc bd, nhiéu tuyén ngap sau trén 50 cm, giao thong té liét.
Viéc dién tich ao ho bi thu hep di 1am gidm kha niing tiéu thodt, diéu tiét nuéc mua ctia Ha Noi, khién
tinh trang ngap lut lan rong.

* Ha ting k¥ thuat:

Céc cong trinh ha tang thodt nuéc clia cic do thi chua hoan chinh (dd thi tii loai IV trd 1én) hoic
chua c6 (dd thi loai V). Céc truc tiéu thoat chinh bdi lang, thu hep khong dam bao tiéu thoat trong
mua mua. Céc bién phap ky thuat chua dong b, cong trinh diu mbi, cau can, cong thoat chua tinh
todn di cho nhu cau thoat nuéc ctia do thi trong bdi canh dd thi héa hién nay.
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Ty 1& cdy xanh trén mbi ngudi dan tai do thi Viét Nam hién dang & muic tit 2-3 m?/ngudi, trong
khi chi tiéu xanh t6i thiéu cta Lién hop qubc 12 10m2/ngudi va chi tiéu ctia cac thanh phd hién dai
trén thé gidi tit 20-25 m?/ngudi. Pidu nay cho thiy chi tidu ciy xanh tai cdc do thi nudc ta con qua
thip, chi bang 1/5 dén 1/10 trén thé gidi [11]. Viéc tap trung phat trién do thi véi bé tong héa, ha tang
x4m da gly ra tinh trang ngap lut nghiém trong do thay d&i khong gian, chu trinh tuin hoan nudc ctia
tu nhién.

Cu thé, theo s6 liéu thong ké nam 1978, TP. Pa Lat ¢6 30.000 ha rling thong thi dén nay chi con
14.000 ha. Nguyén nhan phan 16n 1a do su phat trién mat kiém soat ctia hé théng nha kinh, nha ludi.
Tir 2004-2020 dién tich nha kinh da ting gip gan 3,7 lan, trong khi dién tich nha luéi ting 4,1 1an
(Hinh 6). Phat trién hé thdng nha kinh kéo theo viéc bé tong héa hé théng giao thong dé phuc vu nhu
ciu van chuyén, san xuét va di lai. Cdc mang xanh it dan thay vao d6 la dién tich nha kinh san sat da
lam gidm hiéu qua thim thiu nuéc mua, dong thdi lam thay d6i dong thodt 1.
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Hinh 6. Dién tich nha kinh va nha luéi § Pa Lat tit nam 2004-2020 [12]

* Nguyén nhan do ldn mit dat:
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hon néng thon, cu thé nhu: Trong 10 nim qua,

. . S ) Hinh 7. SJ d6 phan ving lin Pdng bing song Ciu
phudng An Lac (TP. H6 Chi Minh) lin sau > 81 Long va TP. Hd Chi Minh [13]

cm, TP. Can Tho, Bac Liéu, Séc Trang la > 50 cm,
trong khi céac tinh Tra Vinh, Bén Tre, Long An thi c6 t6ng do Iin nho nhat: 12,4-15,9 cm [13].
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b. Nguyén nhan do BbKH
* Nudc bién dang:

Theo kich ban BPKH viao cubi thé ki 21, muc
nudc bién c6 thé dang cao hon hién nay trung binh
73 cm. Khi d6 ué6c tinh ¢6 tGi 34 tinh thanh chiu
4nh hudng do nudc bién dang, 40% dién tich dong
bing séng Citu Long ngdp lut, tinh Hau Giang
chiu anh huéng 16n nhit vé6i hon 80% dién tich
(Hinh 8).

* Mua, bao ngay cang tang cao:

Phan bd lugng mua thay d6i ddi gay anh hudng
dén luong nudc c6 thé thu giit duge. Pong thoi
cuong do mua bao ngay cang tang trong nhing
nim qua da din dén ting dong chiy mit va giy ra
mua 1 16n cuing ngap lut tai cic do thi, thong ké
s6 luong céc con bao va lugng mua trung binh clia
8 phan vung tai nudc ta (Bang 3).

NUGC BIEN DANG VAO NAM 2100

Theo kich ban bién déi khi hau, vao cusi thé ky 21,
muc nuéc bién 6 thé dang
cao hon hién nay trung binh 73 cm

o7 . Hai Phong (30,2%)

———Thai Binh (50,9 %)
Nam inh (58 %)

Ninh Binh (234 %)

73m T 8
+ 70

sCke

34 tinh
40% DPBSCL
80% Hau Giang

2100

53m 56 cm

T 60
2090

T..50
2080

2070 [ Y

2060 30

TPHCM (17,8 %) T+ 20

lau Giang (80,6 %)

+10

Ca Mau (57.7 %) >=S6cTrang (50,7 %) -
P k] T TR |0 cm
W Dién tich ngép khi nuéc bién dang 100 cm Kich ban Kichbén _Kichban

THAP  TRUNGBINH  CAO

Hinh 8. Kich ban nudc bién dang & Viét Nam vao

nim 2100 [14]

Thuc té cho dén hién nay, s6 luong mua bio dang ngay cang ting va dién bién phiic tap. Nim
2020, tré thanh nim ky luc vé mua bdo tai nue ta. V6i 7 con bao anh hudng truc tiép va 1 ap thip
nhiét d6i, trong d6 con bdo s6 9 dudc danh gid 1a 1 trong 2 con bao manh nhét trong 20 nim qua. C4
nude véi 19 dot mua 16n trén dién rong, mién Trung chiu anh hudng ctia 6 dot mua 16n kéo dai véi
tong lugng mua phd bién trén 1000 mm cung v6i d6 1 ngap lut siu tai cac luu vuc song Thach Hin
(Quang Tri), song B (Thita Thién Hué), song Kién Giang (Quang Binh) giy 4nh hudng kéo dai céc
tinh tir Ha Tinh dén Quéng Ngai. Cac d6 thi tai nhitng tinh thanh nay d bi té liét vi ngap lut [15].

Bang 3. Bang phén vung mua bao & 8 vung tai Viét Nam tit nam 1961-2014 [16]

Phin vine ba Bathing  Tongsd  Tinsb Chp gi6 Hé qua mua trong bio (mm)
an ving bio 34 b3 5 5 p
nhle}lll;]t)ao (bgo) ( db/aov ) manh nhat Lugng mua  Lugng mua

nhi con con/nidm B (max) 1 nghy
Ving I: Péng Bic VII-VII-IX 70 1,0-1,5 10, giat 12-13 100-150 546
Vung II: Tay Bic VII-VIII-IX 26 <0,5 9, giat 12-13 50-100 336
Vung III: ‘a
Quang Ninh - Thanh Héa VII-VIII-IX 116 2,0-2,5 14, giat 15-16 150-200 701
Vung IV: "
Nghé An - Thita Thién Hué VII-IX-X 93 1,5-2,0 14, giat 15-16 200-300 978
Vung V: ia
Pa Ning - Binh Dinh IX-X-XI 66 1,0-1,5 13, giat 14-15 150-200 593
Vung VI: in
Phii Yén - Ninh Thuan X-XI-XII 48 0,5-1,0 13, giat 14-15 150-200 628
Ving VII: Tay Nguyén X-XI-XII 58 1,0-1,5 9, giat10-11  100-150 443
Vung VIIL: Binh Thugn - X-XI-XII 23 <05 10, giat12-13  50-100 273

Ca Mau - Kién Giang
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3. Kinh nghiém xay dung va phat trién HTX trén thé giéi
3.1. Kinh nghiém tu Singapore

La mot qubc dao trong khu vic Chau A, Singapore ciing phai d6i mit v6i tinh hinh ngép lut ning
né. Thang 12-1978, Singapore hiing chiu dot 1d lut 16n khi mua triit 512mm nudc chi trong mot ngay.
Hang ngan ngudi phdi di tan, thiét hai 16n vé ngudi va tai san, ... Khi d6, chinh quyén non tré ctia
Singapore diing trudc nhiing thach thiic vé van dé chdng ngap lut nhung van phai bao ton dudc ngudn
nudc ngot diing cho sinh hoat ctia hang triéu ngudi dan. Thé nhung hién nay, chi khoang 40 ha dt tai
Singapore c6 nguy co bi nudc nhin chim, so v6i con s6 3.178 ha trong nim 1970. Singapore da tré
thanh mot trong nhiing qudc gia tiéu biéu gidi quyét thanh cong van dé ngap lut, thodt nude cho do
thi. Singapore da c6 nhiing giai phap gi d€ giai quyét vin dé thoat nuéc?

a. Kinh nghiém xay dung va phat trién HTX ctia Singapore trén quy mo do thi

Khong sit dung céc bién phap ric r6i, Singapore trién khai xay dung cac hd chita nude trén khap
dat nuc nham ting dién tich luu trit nuée d€ c6 thé chdéng ngap lut dong thdi luu trit ngudn nude
ngot. Thong qua hé thdng sdng, céng va kénh, nudc mua & 2/3 dién tich Singapore da dudc dua vao
17 ho chida nuéc, déng vai trd quan trong trong viéc gidm b6t ngap lut tai mot sé khu vuc thip clia
dao (Hinh 9).

g

Ghi chu
\1"'%}’ I Mzt nwce Cay bui
>E. Il Khong cé thue vit Rimg thr sinh non
- Tham thgc Vit I Rong tho sinh gia
uge quinly B Ring nguyén sinh

| Ring dim liy mroe ngot
B Dim lay nude ngot

Hinh 9. Ban dd 17 hd chiia nudc tai Singapore [17] Hinh 10. Ban d6 tham thuc vat Singapore [18]

Béng 4. Bang tdng hop dién tich, ty 1& clia tiing loai thdm thuc vat tai Singapore [18]

Céc loai thuc vat Dién tich (ha) Ty 1& (%) S6 lugng cic mang
Khong c6 thuc vat 28270,43 38,85 22275
Tham thuyc vat dugc quan ly 19972,96 27,45 29075
Cay bui 4307,54 5,92 8340
Rung thi sinh non 14288,48 19,64 2920
Ring thu sinh gia 994,68 1,37 42
Rung nguyén sinh 118,34 0,16 15
Ring ngdp man 662,43 0,91 491
Dam lay nuéc ngot 76,60 0,11 227
Ring dam lay nudc ngot 283,12 0,39 125

227



Phuong, N. T. B. / Tap chi Khoa hoc Céng ngh¢ Xay dung

Cung véi 17 hd chita nuée ngot 14 hé théng tham thuc vat bao phii chiém 56% tdng dién tich clia
toan qubc dao. Tham thuc vat duge dudc quan ly chiém 27% tdng dién tich trong khi 29% dién tich
dugc bao phi bsi thim thuc vat tu phat nhu: riing, riing cy bui, dim 13y nudc ngot, riing dam lay
nudc ngot va riing ngap min ... (Hinh 10 va Bang 4). Py dudc danh gi4 1a giai phap bén viing nham
giam luu lugng chay tran clia nuéc mua, han ché tinh trang ngap lut ctia Singapore.

b. Kinh nghiém xay dung va phat trién HTX ctia Singapore trén quy mo khu vuc

Tai mdi khu vuc trong do thi déu c6 cong vién ciy xanh, vudn, riing cdy (Hinh 11). Cic tuyén
dudng, hanh lang xanh (Hinh 12) tao thanh cic “mang xanh lién tuc”. Giita cac khbi nha la cac khong
gian xanh két ndi. Viéc két ndi va ting dién tich cdc mang xanh cho ting khu vuc da gitp giam luong
nuéc chdy tran & cip don vi va giam 4p luc 1én hé thdng thodt nudc do thi.

M Ring
Pém liy

I Céng vin va vwin

Thétheovagiditi ¢ 1 1 Kilometers

Khéng gian mé khée < 0 25 5 10

Hinh 11. Ban d6 khu vyc d6 thi sinh thdi va mai Hinh 12. Pudng di két hgp hanh lang cy xanh [20]
trudng s6ng than thién tai Singapore [19]

c. Kinh nghiém xay dung va phat trién HTX ctia Singapore trén quy mo cap cong trinh
Singapore thiic ddy viéc xdy dung hé théng cdc cong trinh xanh, tao thanh cic “mang xanh thang
ding” trén tudng va néc nha cao tang (Hinh 13, 14).

Hinh 13. Khach san Parkroyal [21] Hinh 14. Bao tang lich st Lee Kong Chian [22]
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3.2. Kinh nghiém ciia thanh phé Chicago — My

a. Kinh nghiém xay dung va phat trién HTX cta Chicago trén quy mo do thi

Chicago chi trong viéc bao ton va md rong
khong gian xanh trong do thi. T ndm 2004, The
Chicago Wilderness Green Infrastructure Vision
da dugc trién khai v6i muc tiéu bdo vé rling tu
nhién, sdng sudi, viing ngap nudc, tham thuc vat,
dong thoi mé rong va két ndi cac khu vuc véi nhau
bing nhiing hang lang, tuyén dudng xanh.

Mau xanh dam Ia cac khu vuc tu nhién hién c6
(cong vién, riing, cic khu bao ton). Cling véi d6 1a
hé thdng nhiing yéu t6 canh quan, hanh lang xanh,
tuyén duong xanh nham két ndi cac hé thdng sinh
thai thanh mot thé thdng nhat (Hinh 15).

b. Kinh nghiém x4y dung va phat trién HTX cia
Chicago trén quy mo khu vuc

O cip do ting khu vuc, don vi 8, d€ giai quyét
van dé ngap lut ting phé véi BDKH, Chicago da
trién khai hé théng quan ly nuéc mua, bao gom:
xdy dung hon 100 “con dudng xanh”— mat dudng
c6 thé thAm nudc. Cong trinh hidu qua nhit 12 “con
dudng bén viing” dai hai dim & ving Lower West
Side cta Chicago. Hién nay, n6 la “con dudng
xanh nhét nuéc My”.

Khu wae bio ve i
nguyén duge dé xudt 5
[ “hons ganmo Hé Michigan)
cing cing hién cd
Ranh giti quan

[ ] Ranh @i tidu bang

Sud, sing

Mt nute miv

Hinh 15. Ban d6 tim nhin hé théng HTX
cac vung hoang da ctia Chicago [23]

Trén con dudng nay, nudc mua chdy qua via he dén ting da x6p va dudc khit tring bdi vi khuin
(Hinh 16). Sau d6, nudc dung dé tuéi cay, hoic chdy qua 16p cit siu trong long dat dé€ quay trd lai hd
Michigan. Pay la giai phap HTX hitu hiéu nham béo tdn ngudn nudc ciing nhu giam Iuu lugng nudc

chdy tran, chéng ngap lut hiéu qua cho do thi.

e " : Deink sang wing
Tang cay xauh bong mat tiét kigm nang hrong

dé giam nhiét d6 thi

Muong loc simh hoc
doc tuyén dwomg

- -
Mat dwong ding
bé tong thim nwdc

Hinh 16. Mit cat “Con duong bén viing” viing Lower
West Side, Chicago [24]
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c. Kinh nghiém xay dung va phat trién HTX ctia Chicago trén quy md cAp cong trinh

Chicago dudc tap chi Popsci (M§) binh chon 12 mdt trong nhiing thanh phd xanh nhit thé gidi,
thanh phd chi trong ting dung cdc cong nghé xanh vao cong trinh. Tiéu biéu nhu toa tru sé cla tap
doan Zurich Insurance (Hinh 17) ¢6 cu tric mai hap thu tdi da ning lugng mit trdi, cing hé théng
thu gilr va tai st dung nudc mua, ...

4. Pé xuét giai phap HTX nham gidi quyét vin dé thoat nudc do thi ng phé véi BDKH

Nguyén tic chung vé thoat nuéc bén viing két hop ing phé BDKH d6 1a khi lap quy hoach thoat
nudc trong do thi can tdi uu héa 10i ich va giam thiéu nhiing tic dong ctia dong chiy dén cac khu vuc
phat trién do thi trong diéu kién c6 xét dén tic dong ctia BDKH. Céch tiép can d6 1a tdi vu héa hé
théng thoat nudc tu nhién ctia do thi, giam téc do, luu lugng dong nudc chay tran, uu tién cic dong
chdy trén bé mit, gin giif, bdo vé cic khong gian luu trit nuéc d€ phong chdng ngap ting ciing nhu
giam hiéu ting dao nhiét d6 thi. HTX chinh 12 gidi phdp ddp ting dudc nhiing diéu kién trén. Gidi phap
nay mang lai co hdi ting cudng khong gian xanh cho d6 thi, két néi va md rong mang ludi cdy xanh,
da dang sinh hoc tit d6 khong chi 1a gidi phdp chdng ngap lut do thi ma con nang cao chit lugng sdng
cta ngudi dan (Hinh 18).

— W N
Mai nha xanh
Tuéng xanh

Ban cong xanh

H¢ thong

B céip mrde
Ung pho BDKH [ chp cong
trinh

- -

Giam muc . N
i Giam mura, bio

Giai phap HTX vé quy
mé edng trinh

mrdc bién dang < Vv
Caéng vién, ho ndi khu

\J/ i’ e—1 Bii xe lit gach 15 lrﬁng 0 &

=2
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£ E— chivian [~ Via hé thim nuée | RE E =
thap chay trén 2 khu dd = 5
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Hinh 18. So do céc gidi phap HTX gitp gidm ngap lut do thi
Cu thé tling gii phap nhu sau:

4.1. Gidi phdp vé cao do nén

Quy hoach khong gian kién tric, san nén va thodt nudc can phii xem xét lai cic quy hoach vé
thiy 10i, thodt nudc tif cAp vung dén cip do thi véi cac giai phap ting phé phit hop va toan dién tir xay
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dung ha tang cho dén quan ly, diéu hanh. Cong tic quan 1y xiy dung do thi tun thi cdt nén va céc
viing cAm phat trién da dugc quy hoach xéc dinh 1a dic biét quan trong.

Trong quy hoach cin nghién cifu k§ ludng dinh huéng phat trién cta do thi, viéc xay dung cac do
thi méi tai ving triing c6 cbt cao dd cao hon muc nudc 1d sé lam gia ting ngap lut bdi n tao tudng
can tré dong thodt 1 d6 vé ha luu nhiing con song thodt 1d. Tham chi, nhitng do thi ny con 1a tudng
can diéu huéng dong thodt 1ii sang nhitng viing 1an can.

Déi v6i nhitng d6 thi da trién khai quy hoach nhung hién nay phat hién nhiing bit cp trong van
dé thoat nuSc can sém diéu chinh quy hoach khong gian, han ché xay dung tai khu vuc triing ngap
lut, song song vdi cai thién thoat nudc, phan chia nguy cd i lut mot cach dong déu hon.

Déi v6i nhitng do thi méi, Chon cao do nén xay dung c6 tich hop vé6i nhitng kich ban BDKH. Lap
ban dd vé cac khu vuc c6 cao dd an toan, cic khu vuc bit 1gi do ngap lut giy ra nham dua ra dinh
huéng phét trién khong gian phi hop.

4.2. Gidi phdp HTX vé quy mé dé thi

Theo quy trinh hoat dong ctia HTX, thi lugng 16n nudc khong thé thu gom & quy md cAp khu vuc
va cong trinh sé theo hé théng kénh, muong va cong thodt nudc d€ dan vé ving triing tu nhién, ao, hd,
song & quy mo cap do thi, do d6 can:

Sém trién khai 1ap danh muc ao, hd, dim, pha khong dudc san 14p theo cong viin s6 3129/BTNMT-
TNN ctia bo Tai Nguyén va Moi Truong ngay 10/06/2021. Viéc bao vé dién tich ao, ho trit nudc 1a tbi
quan trong trong cong tic chéng ngap lut tai cic do thi.

Phat trién mang xanh, cong vién cay xanh, ao hd. Pay 1a giai phap hitu hiéu nhét trong viéc giam
b6t bé tong héa, ting dién tich thim thiu nudc gidp bd sung ngudn nudc ngam ciing nhu gidm ngip
lut cho db thi.

Déi v6i cdc d6 thi méi viing ven thi cin c¢6 quy hoach ngay tir dau quy dét cdy xanh, ao ho. Day sé
12 khong gian dém via gitip nang cao chét lugng sdng cho cac db thi méi ciing nhu 1a ving trit nudc,
chdng ngap lut cho céc do thi hién hitu (Hinh 19).

Ving dém do6 thi

‘_|-|_L Khu vue k}lu}’éll khich bao vé

Khu vuce d6 thi

Ving dém do thi
Khu vuce khuyén khich bao vé

Khu vuc
d6 thi

Khu vuce d6 thi
Hinh 19. Minh hoa viing dém cong vién ciy xanh, hd, kénh nudc cho cic do6 thi méi

Péi v6i do thi hién hitu: Phuc hoéi hanh lang xanh doc song, kénh, rach, va ngin chin viéc lan
chiém, san 14p thay d6i muc dich st dung dt tai nhiing khu vuc nay. Cai tao nhitng mang xanh hién
hitu, kién tao nhitng mang xanh mdi theo nguyén tic ciia HTX.

4.3. Gidi phdp HTX vé quy mé khu vic

T6 chiic céc cong vién tiing khu vuc theo hudng ting kha ning thAm nuéc va trit nuéc tam thoi.
Gitp lam giam luu luong nudc chdy tran, gidm ap luc thodt nudc dén hé théng thodt nudc von da qua
tai cla cac do thi. Cay co, tham thuc vat dugc khuyén khich st dung dé gitip hip thu lugng nudc du
thira vao dét va ngin chin x6i mon dét bang cach lam cham dong chay.
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Vai trd ctia dudng phd rat quan trong, vi da phan cac thanh phan thim thiu va van chuyén nudc
déu dugc tich hdp vao via he va bdn ciy bén dudng. Pudng phd vira 1a bé mit thim thau vira 1a hé
thong lién két tiéu thoat nudc gitta cic quy md va khu vic. Do d6, can t§ chifc cdc hanh lang ciy xanh,
via he thAm nudc, muong triing, vung triing két hop loc nuéc doc cic tuyén phd dé hd trg va gép phan
giam ngap lut cho d6 thi (Hinh 20, 21).

f'* \ | * } l i l h -I-
Buing 5t5lsli'dung 3 5 Buimgﬁlﬁln'!dl_mg
bé tong tham nude Klm vize dwémg di b bé tong tham mede

(a) Hinh 4nh bdn cay via he (b) Mit cit viing triing trit nudc
Hinh 21. Minh hoa giai phdp luu trit nudc tai cac khu & [26]

Miit dudng thim 12 Iua chon thay thé cho bé tong hodc nhuya dudng truyén thdng, cho phép nude
mua thAm vao long dét va gidm lugng nudc chdy tran trén bé mit. Toan bd nude mua dude thim thiu
qua 16p vat liéu, ngdm truc tiép xubng nén dit bén dudi, bd sung vao ngudn nudc ngam ctia do thi.
Diéu nay khong chi 1am gidm ngap lut ma con gitip bd sung ngudn nudc ngdm dang thiéu hut tai cic
d6 thi [1].
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4.4. Gidi phdp HTX cdp quy mo cong trinh

Nhiing m4i nha, mang tudng dudc phi xanh chinh 12 giai phap hitu hiéu & quy mé cip cong trinh,
gitip giam lugng nudc mua chay tran. Tai st dung ngudn nudc mua dé tudi cdy, ria dudng, ... nhim
ting gia tri cho chu ki dong nudc. Viéc nay gitip quan Iy ngudn nudc do thi duge hiéu qua va bén viing
hon [27].

Mai nha xanh

'3 Hg théng Tuong xanh

cap nudce mua

Hinh 22. Giai phat HTX 4p dung cho quy md cip cong trinh, gdm: mai nha xanh, tuong xanh,
hé thdng giif - loc - tuAn hoan nuéc

5. Két luan

Téc do d6 thi héa cao cling v6i nhiing tic dong cia BDKH dang giy 4p luc 16n ti ha ting thoat
nudc tai cac do thi, nguyén nhan giy ra tinh trang ngap lut hién nay. Can phai c6 nhiing gidi phap quy
hoach va thiét ké ha ting phit hop cho d6 thi nham gidm thiéu tic dong tiéu cuc clia mua bio va nudc
bién dang.

Nghién ctiu va tdng hdp thuc trang tinh hinh ngap lut tai mot s6 do thi, xdc dinh nguyén nhan gy
ra ngap lut, d€ tir d6 khuyén nghi nhitng gidi phap thot nudc bén viing cho cic do thi.

Chii trong t6i viéc phat trién va mé rong khong gian xanh, ho chiia nudc tai cac do thi méi. Phuc
hdi va cdi tao hanh lang xanh & cdc do thi hién hitu két hop nhiing gi4i phap HTX cip khu vuc va
cong trinh nhiam bao tdn ngudn nude ngdm, gidm luu luong nudc chay tran, ting khong gian luu tri,
tlr d6 giai quyét van dé ngap lut do thi.

Can dua ra dinh huéng quy hoach phat trién khong gian diing din dong thdi kiém sodt chit ché
cao do nén xay dung tai cac do thi méi.

Nang cao y thic clia ngudi dan vé vin dé chéng ngip lut, bao vé mdi trudng nhdm gidm nhiing
tdc dong tidu cuc cia BPKH. Truyén thong can dudc chi trong dé thu hit su quan tim va tham gia
ctia cdc nha chuyén mon, co quan va td chifc vé van thoat nudc bén viing ting phé véi BDKH.
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Cong tac Quan ly trién khai quy hoach va Quan ly do thi can phai dong nhit. X phat nghiém

minh ddi v6i nhiing trudng hop vi 16i ich ca nhén, t6 chiic din dén diéu chinh quy hoach thuc té sai
khic khong dong bo véi quy hoach ha ting, quy hoach chung ctia d6 thi.

P& phat trién HTX Chinh phd can vu tién hoan thién cac vin ban phap quy, dong thdi ban hanh

bd tiéu chuin xép hang do thi xanh, cong trinh xanh 1Am co s 16ng ghép trong qu4 trinh phé duyét
trién khai du 4n, thi cong cdng trinh. Viéc dit ra nhiém vu phat trién HTX, ting mang xanh do thi
cho tling dia phuong, iy d6 1am tiéu chi xét thi dua, khen thudng, binh chon danh hiéu ciing 14 nhiing
khuyén nghi hoan toan kha thi va hiéu qua.
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